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Abstract: Glaucoma, the most common form of which is primary open-angle glaucoma 
(POAG), is a neurodegenerative disease which is the second most common cause of b  lindness 
worldwide. Among the factors that have been implicated in the pathophysiology of this d  isease is 
infection with Helicobacter pylori. This alleged association has caused a great deal of sc  ientific 
discussion during the past decade, as the establishment of such a correlation might lead to 
therapeutic applications for all glaucoma patients. In this review, we assess all relevant major 
studies and trials in an effort to elucidate the issue.
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Introduction
Glaucoma is a neurodegenerative disease which is the second most common cause of 
blindness worldwide. It is estimated that 60 million people in the world are affected 
by the disease and 8.4 million are bilaterally blind.1 Various factors, among them 
infection with Helicobacter pylori (HP), a Gram-negative bacterium associated with the 
occurrence of Alzheimer’s disease, gastritis, gastric ulcers, and gastric carcinomas,2–4 
have been implicated in the pathophysiology of the disease. Over the last decade, 
researchers around the world have focused on the issue; however, the controversial 
results of studies have left the subject open to further discussion. Another question that 
will require answers if an association between HP infection and glaucoma is proven, 
is whether these two entities are linked by a causal relationship or whether they share 
common predisposing or precipitating factors.
Studies
Kountouras et al5 were among the first to investigate the putative association between HP 
infection and glaucoma. In a prospective study (based on a sample of 32 patients with 
primary open-angle glaucoma (POAG), nine patients with pseudoexfoliation glaucoma 
(PEG) and a control group of 30 age-matched anemic patients), they concluded that 
HP infection is more frequently encountered among glaucoma patients than in the 
general population; this finding was based on both biopsy-based campylobacter-like 
organism tests as well as on serological examinations. Glaucoma patients also had, to a 
statistically significant extent, more frequent pathologies in the form of antral gastritis 
and peptic ulcers. In an extension of this study,6 the same authors proved that in the long 
term, glaucoma patients benefit in terms of regulation of intraocular pressure and visual 
field parameters in those cases where HP is successfully eradicated. It was again the 
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same team7 who conducted a prospective study on 26 POAG 
patients and 27 PEG patients undergoing glaucoma surgery 
and 31 patients undergoing phacoemulsification cataract 
surgery and concluded there was an increased concentration 
of IgG HP antibodies in the aqueous humor of surgical 
eye specimens from glaucoma patients. These studies by 
Kountouras et al were used in correspondence8 addressed 
to Weinreb et al,9 in which Kountouras criticized the lack of 
mentioning of the role of HP in glaucoma by Weinreb.
Deshpande et al10 also performed a similar prospective, 
nonrandomized comparative study based on the serological 
and aqueous humor examination of 50 glaucoma patients and 
a control group of patients undergoing phacoemulsification 
cataract surgery. They found a statistically significant differ-
ence between POAG patients and PEG and control patients, 
as far as the concentration of serum HP IgG antibodies was 
concerned. However, they did not find any significant cor-
relations between the patient groups in regard to HP IgG 
antibody concentration in the aqueous humor. Galloway 
et al11 performed a prospective study based on a sample of 
97 patients with POAG, PEG, and ocular hypertension and 
an analogous control group; they did not find statistically 
significant differences in the concentration of serum HP-IgG 
antibodies between groups, thus leaving an open field for 
further research and scientific discussion. Similarly, Kurtz 
and associates12 investigated seropositivity to HP and to its 
cytotoxin-associated gene A (CagA) product in 51 patients 
with various types of glaucoma and compared the findings to 
those of a control group of 36 cataract patients. They found no 
significant association between HP infection and CagA sero-
positivity with glaucoma. Handa et al noted the connection of 
CagA to various pathological pathways, leading to irregular 
gastric cell activity, apoptosis, and carcinogenesis.13
There has also been much debate regarding the mechanisms 
that might be involved in the possible association of HP 
infection with glaucoma. Is there a causal relationship between 
them or do they share common predisposing or precipitating 
factors and pathophysiological backgrounds? Various 
authors14–19 believe that HP infection acts through the release 
of proinflammatory and vasoactive substances, through the 
release of endothelin-1, nitric oxide, and oxygen free radicals, 
and through the induction of oxidative stress, the destruction of 
mitochondrial DNA and the induction of apoptotic cell death, 
which may be the main reason for glaucomatic neuropathy. 
This apoptotic process may be linked with the FASL protein, 
a type-II transmembrane protein belonging to the tumor 
necrosis factor (TNF) family. The binding of this protein with 
its receptors differentiates the response of the immune system, 
is believed to play a role in oncogenetic processes, and is also 
connected with apoptotic cell death.14,15,18
Discussion
Over the last decade, various researchers have examined 
the existence of a possible link between HP infection and 
  glaucoma. Some studies have supported such an association, 
with suggested underlying mechanisms including the 
  induction of inflammatory responses as well as apoptotic 
processes that lead to glaucomatic neuropathy. Although 
some support for this seems to exist, contradictory results 
from other related studies leave room for further   investigation. 
This controversy is best reflected in the scientific debate 
that took place between Weinreb et al9 and Kountouras 
et al,8 with Kontouras et al claiming there was a positive 
correlation between HP and glaucoma. The establishment 
of such a causal relationship will probably have important 
practical applications as the eradication of HP might lead to 
developments in the treatment of glaucoma.
Disclosure
The authors report no conflicts of interest in this work.
References
  1.  Quigley HA. Glaucoma. Lancet. 2001;377(9774):1367–1377.
  2.  Tsolaki F, Gogaki E, Tiganita S, et al. Alzheimer’s disease and   
primary open-angle glaucoma: is there a connection? Clin Ophthalmol. 
2011;5:887–890.
  3.  Selgrad M, Bornschein J, Rokkas T, Malfertheiner P. Clinical aspects 
of gastric cancer and Helicobacter pylori – screening, prevention, and 
treatment. Helicobacter. 2010;15 Suppl 1:40–45.
  4.  Goh KL, Chan WK, Shiota S, Yamaoka Y. Epidemiology of Helicobacter 
pylori infection and public health implications. Helicobacter. 
2011;16 Suppl 1:1–9.
  5.  Kountouras J, Mylopoulos N, Boura P, et al. Relationship between 
Helicobacter pylori infection and glaucoma. Ophthalmology. 
2001;108(3):599–604.
  6.  Kountouras J, Mylopoulos N, Chatzopoulos D, et al. Eradication of 
Helicobacter pylori may be beneficial in the management of chronic 
open-angle glaucoma. Arch Intern Med. 2002;162(11):1237–1244.
  7.  Kountouras J, Mylopoulos N, Konstas AG, Zavos C, Chatzopoulos D,   
Boukla A. Increased levels of Helicobacter pylori IgG antibodies in 
aqueous humor of patients with primary open-angle and exfoliation   
glaucoma. Graefes Arch Clin Exp Ophthalmol. 2003;241(11):884–890.
  8.  Kountouras J, Zavos C, Chatzopoulos D. Primary open-angle glaucoma: 
pathophysiology and treatment. Lancet. 2004;364(9442):1311–1312.
  9.  Weinreb RN, Khaw PT. Primary open-angle glaucoma. Lancet. 
2004;363:1711–1720.
  10.  Deshpande N, Lalitha P, Krishna das SR, et al. Helicobacter pylori IgG 
antibodies in aqueous humor and serum of subjects with primary open 
angle and pseudo-exfoliation glaucoma in a South Indian population. 
J Glaucoma. 2008;17(8):605–610.
  11.  Galloway PH, Warner SJ, Morshed MG, Mikelberg FS. Helicobacter 
pylori infection and the risk for open-angle glaucoma. Ophthalmology. 
2003;110(5):922–925
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
46
Tsolaki et alClinical Ophthalmology
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/clinical-ophthalmology-journal
Clinical Ophthalmology is an international, peer-reviewed journal 
covering all subspecialties within ophthalmology. Key topics include: 
Optometry; Visual science; Pharmacology and drug therapy in eye 
diseases; Basic Sciences; Primary and Secondary eye care; Patient 
Safety and Quality of Care Improvements. This journal is indexed on 
PubMed Central and CAS, and is the official journal of The Society of 
Clinical Ophthalmology (SCO). The manuscript management system 
is completely online and includes a very quick and fair peer-review 
system, which is all easy to use. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.
Clinical Ophthalmology 2012:6
  12.  Kurtz S, Regenbogen M, Goldiner I, Horowitz N, Moshkowitz M. No 
association between Helicobacter pylori infection or CagA-bearing 
strains and glaucoma. J Glaucoma. 2008;17(3):223–226.
  13.  Handa O, Naito Y, Yoshikawa T. CagA protein of Helicobacter pylori: 
a hijacker of gastric epithelial cell signaling. Biochem Pharmacol. 
2007;73(11):1697–1702.
  14.  Izzotti A, Sacca SC, Bagnis A, Recupero SM. Glaucoma and Helicobacter   
pylori infection: correlations and controversies. Br J Ophthalmol. 
2009;93(11):1420–1427.
  15.  Kountouras J, Zavos C, Chatzopoulos D. Induction of apoptosis as a 
proposed pathophysiological link between glaucoma and Helicobacter 
pylori infection. Med Hypotheses. 2004;62(3):378–381.
  16.  Suzuki H, Franceshi F, Nishizawa T, Gasbarini A. Extragastric 
m  anifestations of Helicobacter pylori infection. Helicobacter. 
2011;16 Suppl 1:65–69.
  17.  Zaidi M, Jilani FA, Gupta Y, Umair S, Gupta M. Association between 
helicobacter pylori and open angle glaucoma: current perspective. Nepal 
J Ophthalmol. 2009;1(2):129–135.
  18.  Izzotti A, Sacca SC, Longobardi M, Cartiglia C. Mitochondrial 
damage in the trabecular meshwork of patients with glaucoma. Arch 
Op  hthalmol. 2010;128(6):724–730.
  19.  Erb C, Heinke M. Oxidative stress in primary open-angle glaucoma. 
Front Biosci (Elite Ed). 2011;3:1524–1533.
submit your manuscript | www.dovepress.com
Dovepress 
Dovepress
Dovepress
47
Helicobacter pylori and glaucoma